and frequency values of CH2 asymmetric, C=O symmetric and PO2-asymmetric stretching of DPPC MLVs were studied by utilizing differential scanning calorimetry (DSC) and fourier transform infrared (FT-IR) spectroscopy.
In the current study, we aimed to investigate interaction of ARM at different concentrations with DPPC MLVs in terms of the changes in lipid thermotropic parameters, order and dynamics and hydration state of the polar part of lipids. To achieve this, we used differential scanning calorimetry (DSC) and Fourier transform infrared (FT-IR) spectroscopy both of which are widely performed for these kinds of studies (7) (8) (9) (15) (16) (17) (18) (19) (20) (21) .
MATERIAL and METHOD
acetamid], DPPC and phosphate buffered saline (PBS) tablets were purchased from Sigma (St. Louis, MO, USA). All chemicals were obtained from commercial sources at the highest grade of purity available. 
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Statistical analysis
The mean of at least three experiments was plotted and calculated together with the standard error of mean in the figures and tables. Statistical significance was assessed using Mann-Whitney U test.
Significant differences were statistically considered at the level of p≤0.05.
RESULTS
Within the scope of the study, the effects of different concentrations of ARM on hydration state of head groups and glycerol backbones, lipid dynamics (fluidity), lipid acyl chain flexibility (ordering) and phase behavior properties of DPPC MLVs were studied by DSC and FT-IR spectroscopy.
In DSC studies, two transitions were exhibited in 30-50 0 C range for pure DPPC MLVs as illustrated in Figure 2 . Two peaks were observed. The first one is the pre-transition peak representing the mobility of choline and polar head groups of lipids.
As demonstrated in the figure, addition of ARM caused abolishment of pre-transition peak. On the other hand, the second peak attributed to the main transition of the lipids is relating to the mobility of the alkyl chains (7, 15, 16) . Detail analysis of DSC main transition curve is shown in Table 1 
DISCUSSION
TARM is expected to interact with membrane lipids and partition into membrane due to having low molecular weight, not binding to protein and not showing affinity in tissues (13). In particular, the partition coefficient values, measured octanol-water system, log P at pH 7.4, which is 1.7 (24) assume its affinity to membrane lipids. But, here, it is worth mentioning that due to lack of ester and amide Tm, CU and ΔH as also found in DSC data ( Figure 2 and Table 1 ) (7) (8) (9) (15) (16) (17) . These observations can be referred partition of ARM molecule into lipids (7) (8) (9) (15) (16) (17) (36) (37) . As also illustrated in Figure 2 , broaden main transition of DPPC MLVs can be also related with the lower degree of cooperativity of lipids that shows a decrement in the number of molecules undergoing transition simultaneously (7, (15) (16) (17) 36) . On the other hand, decreased Tm value might be indicative of the strength of the interactions of adjacent lipid molecules in the bilayer, primarily by the disruption of polar head group-head group interactions with the presence of ARM. Moreover, a decrement in ΔH together with broadening of transition may imply perturbation of normal phase transition of DPPC (21, (36) (37) . It may mean that in such system, the total energy involved in the transition is lowered because the number of lipid molecules involved in the temperature-induced transition is reduced (7, 8, 15, 21, (36) (37) . This may be resulted from preferentially localization ARM in outer hydrophobic cooperative zone of the bilayer, i.e. the region of C 1 -C 8 atoms of the acyl chains. Such localization can be achieved by disturbing van der Waals interactions between acyl chains, and thereby a loss of bilayer packing (7, 9, 36) .
THE INTERACTION OF ARM WITH MEMBRANE LIPIDS
By analyzing the frequency changes of the CH 2 asymmetric stretching modes we brought more clarification for whether ARM can localize within the bilayer or not. And, FT-IR parameters related with such band revealed that ARM at all concentrations decreased trans and/or increased gauche conformers within the system indicating an disordered state (7) (8) (9) 19, 23) . This data also confirm that in disordered membrane state lowered Tm and enthalpy values are expected (36) . The destabilizing effect of ARM reported in the present study may be accepted as its one of mechanisms in wakefulness promoting.
However, it should be taken into consideration that the present study was performed on artificial membrane system. More research on purified brain cell membranes is needed to further elucidate such effects.
As mentioned above, precise action mechanisms of ARM to promote alerting has not been fully Similarly, the localization of ARM within hydrophobic core of bilayer may also suggest that it may alter transmembrane segments of integral proteins (38) . 
